The essential oils of fresh leaves of Eucalyptus globulus L. (Myrtaceae), and leaves and stems of Smyrnium olusatrum L. (Apiaceae), obtained by hydrodistillation in a Clevenger-type apparatus, were analyzed by GC/MS. Twenty compounds were characterized, representing 98.3% of the essential oil of E. globulus, with 1,8-cineole (48.6%), globulol (10.9%), trans-pinocarveol (10.7%), and α-terpineol (6.6%) as main components, while thirty-three compounds were characterized, representing 94.3% of the essential oil of S. olusatrum, with sabinene (27.1%), curzerene (13.7%), methyl-1-benzyl-2oxocyclooctane carboxylate (12.3%), α-pinene (7.2%), cryptone (7.1%) and β-pinene (5.7%) as the major components. The essential oils of E. globulus and S. olusatrum were tested against a wide range of fungal and bacterial strains. Both oils showed significant antimicrobial activity.
Essential oils from many Eucalyptus species (Myrtaceae) are used in Algerian folk medicine as analgesic, anti-inflammatory, and antipyretic remedies for the symptoms of respiratory infections, such as cold, influenza, and sinus congestion. Essential oils of Eucalyptus are widely used in modern cosmetics, and in the food, perfumery and pharmaceutical industries [1] besides their biological activities, including antimicrobial and fungicidal [2] [3] [4] . E. globulus. is one of the most used species in Algerian folk medicine [5] . Its essential oil is characterized by a high 1,8-cineole content and has pharmaceutical and industrial applications [6, 7] . To the best of our best knowledge, the essential oil of fresh leaves of E. globulus has not been reported until now.
Smyrnium olusatrum L. (Apiaceae) is a biennial plant growing in coastal areas of the British Isles and the Mediterranean, extending to the Caucasus and the Canary Islands. The young shoots of S. olusatrum are cultivated and used as a pot herb and edible salad in some areas in Libya. The plant is also used as an antiscorbutic in Palestine [8] . The genus Smyrnium is not well documented, but S. perfoliatum has been more investigated than the other species [9] [10] [11] .
The aim of this study was to analyze the hydrodistilled essential oils of the fresh leaves of E. globulus and the fresh leaves and stems of S. olusatrum collected from Constantine (Eastern Algeria) [12] and to investigate their antimicrobial activity.
The hydrodistillation, in a Clevenger-type apparatus, of fresh leaves of E. globulus yielded 2.5% of a yellowish oil, which was analyzed by GC/MS. Twenty components were identified representing 98.3% of the essential oil, mainly characterized by 1,8-cineole (48.6%), globulol (10.9%), trans-pinocarveol (10.7%), and α-terpineol (6.6%). In previous reports concerning the dried aerial parts of different Eucalyptus species, trans-pinocarveol was found in lower percentages (lower than 3%). 1,8-Cineole was the major component of the reported E. globulus essential oils from dried leaves and fruits (11.7-71.3%), along with globulol (3-5.2%) and α-pinene (3.6-14%) [13] [14] [15] [16] [17] [18] ( Table 1) .
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Hydrodistillation of fresh leaves and stems of S. olusatrum yielded 1.2% of a yellowish oil. Thirty-three components were identified, representing 94.3% of the essential oil, mainly characterized by sabinene (27.1%), curzerene (13.7%), methyl-1-benzyl-2-oxocyclooctane carboxylate (12.3%), α-pinene (7.2%), cryptone (7.1%) and β-pinene (5.7%) ( Table 2 ). It appears that the composition of our oil is quite different from that of the previously reported Italian [19] and English [20] essential oils of fresh roots, stems and leaves, mainly represented by furanodiene (8-17%), germacrene B (7-14%) and germacrone (7-8%), besides curzerene.
The antimicrobial results of E. globulus and S. olusatrum essential oils against selected fungal and bacterial strains are reported in Table 3 . Differently from S. olusatrum essential oil, which inhibited the growth of A. niger strain (18 mm), E. globulus essential oil did not exhibit any fungicidal activity against this strain. The best antimicrobial activity of E. globulus essential oil was observed against B. rhurinziensis (32 mm), E. coli (20 mm) and P. aeruginosa (20 mm), while S. olusatrum essential oil exhibited the highest antimicrobial activity against B. rhurinziensis (25 mm) and S. aureus ATCC 25923 (25 mm). specimens (ZKLOST Eg05/06 and ZKLOST So05/06)) were deposited at the herbarium of the Laboratory of Therapeutic Substances (LOST), Faculty of Sciences, Mentouri-University, Constantine, Algeria.
Oil extraction: Hydrodistillation of 200 g of fresh leaves of E. globulus and S. olusatrum, respectively, for 3 h using a Clevenger-type apparatus, according to the British Pharmacopoeia [21] , yielded 2.5% and 1.2%, respectively (w/w) of pleasant-smelling, yellowish oils, which were dried over anhydrous sodium sulfate and then stored at +4°C, until tested and analyzed.
GC analysis: GC analyses were performed using a Finnigan SSQ 7000 mass selective detector equipped with a fused silica (5% methylphenylpolysiloxane DB-5) capillary column (30 m x 0.25 mm, film thickness 0.25 mm). Operating conditions were as follows: carrier gas, He with a flow rate of 1 mL/min; column temperature, 40-250°C at 3°C/min; injector and detector temperatures, 280°C; volume injected, 0.1 mL; split ratio, 1:10.
Gas chromatography-mass spectrometry:
The oils were analyzed by GC/MS using a Finnigan SSQ 7000 mass selective detector coupled with a Thermo Trace GC 2000, equipped with a fused silica (5% methylphenylpolysiloxane DB-5) capillary column (30 m × 0.25 mm, film thickness 0.25 μm). Operating conditions were the same as for the analytical GC. The MS operating parameters were as follows: ionization potential, 70 eV; ionization current, 2 A; ion source temperature, 200ºC; resolution, 1000. scan time, 5 s; scan mass range, 40-400 u; split ratio, 1:10. Identification of components in the oil was based on retention indices relative to n-alkanes and computer match Identification of components in the oils was based on retention indices relative to n-alkanes and computer matching with the WILEY 275.L library, as well as by comparison of the fragmentation patterns of the mass spectra with those reported in the literature [22] [23] [24] . Quantitative data were obtained from GC-FID area percentages without the use of correction factors.
Determination of antimicrobial activity:
The essential oils were tested against a panel of fungal strains, namely, Aspergillus niger, Candida albicans and Penicillium chrysogenum, and against bacterial strains of Bacillus rhurinziencis, Bacillus subtilis, Citrobacter frendii, Enterobacter aerogenes, Escherichia coli, Proteus mirabilis, Providencia alcalifaciens, Pseudomonas aeruginosa and Staphylococcus aureus. The referenced strains were obtained from the Pasteur Institute (Algiers), and the others from the laboratory of bacteriology (clinical isolation).
Susceptibility of the strains to the essential oils was investigated using the disk diffusion method and by comparing their inhibition zones to those reported by NCCLS [25] . Disks containing freshly prepared essential oils were used for antibacterial activity assays. The diameters of inhibition zones were measured and compared with those suggested by NCCLS (sensitive ≥ 15 mm). After incubation at 37°C for 18-24h, the inhibition zones were measured and averaged. The assays were performed in triplicate.
